Abstract. Time resolved photoelectron spectroscopy explores the excited state dynamics of liquid water in presence of cations close to the surface. A transient hydrated electroncation complex is observed.
. Time-resolved photoelectron spectrum of a 30 mM NaCl solution in a) H 2 O and b) D 2 O (7.75 eV pump, 3.10 eV probe). Spectra for given delays are shown in c) for H 2 O and d) for D 2 O. Panel e) shows the time evolution of the average binding energy for the two sample solutions. Panel f) displays the population dynamics of a 100 mM aqueous NaBr solution. Panel e) shows the quilibrium geometry of the cationic cluster (used for the ab initio calculations) including the spin density (blue color) of the neutral cluster after electron attachment. Our ab initio calculations show that near the surface, and in the presence of cations, the lowest excited state is a charge transfer state. The excited electron resides above the cation at the liquid surface: a hydrated (cation. . .electron) complex is formed. The positive charge is initially located at one or two water molecules, but rapidly diffuses away due to proton migration. The initial decrease of binding energy reflects this process. The subsequent increase of binding energy is due to solvent shell relaxation of the complex.
We summarize the excited state dynamics of liquid water at the surface under the influence of cations in Fig. 3 . Photoexcitation leads to the formation of a charged water molecule and the aforementioned (cation. . .electron) complex. The positively charged water molecule left behind after photoexcitation is not stable, an ultrafast proton transfer occurs leading to formation of H 3 form hydrogen and water, or with the OH radical to form OH − . Both reactions can contribute to the fast decay of the complex. The formation of bulk solvated electrons with 3.4 eV binding energy seems to be only of minor importance.
